Gene therapy with novel adeno-associated virus vectors substantially diminishes atherosclerosis in a murine model of familial hypercholesterolemia.
Familial hypercholesterolemia is an inherited disease caused by mutations in the LDL receptor gene leading to severe hypercholesterolemia and atherosclerosis. The LDL receptor is predominantly expressed in the liver, making it a preferred target organ for somatic gene therapy. We recently isolated a new family of vectors based on adeno-associated viruses (AAVs) isolated from nonhuman primates, which enable efficient and stable transgene expression following in vivo gene delivery to liver. Traditional vectors based on AAV serotype 2 and two novel AAVs from nonhuman primates, serotypes AAV7 and AAV8, were produced encoding for the human LDL receptor. Vectors were injected into the portal veins of LDL receptor deficient mice that were fed a high-fat diet to achieve severe pretreatment hypercholesterolemia. Animals receiving the novel AAV vectors realized nearly complete normalization of serum lipids and failed to develop the severe atherosclerosis that characterized the untreated animals; the AAV2 vector constructs demonstrated partial lipid correction and only a modest improvement in atherosclerosis. Using vectors based on novel nonhuman primate AAVs, which provide advantages in terms of efficiency, we were able to achieve a long-term correction of the metabolic defect in LDL receptor deficient mice.